The important role of lymphokines in cellmediated immunity has been reported by many investigators. Immune interferon (IFN--y) has been found to be one of the mediators and could be utilized as a quantitative indicator of cellmediated immunity (5) . Interferon is known to have many effects on immunocompetent cells, and interferon production is considered to be related to other immunological phenomenon (2) .
In our previous study, when spleen cells obtained from L cell-sensitized C57BL/6 mice were cocultivated with L cells, immune interferon appeared in the culture fluid (3, 4, 5) . However, when they were cocultivated with cells immunologically unrelated to L cells, interferon was not detected in the culture fluid (5) . The purpose of the present investigation was to clarify the antigenic determinants of immune interferon production in this allogeneic stimulation system.
MATERIALS AND METHODS
Mice. Inbred strains of mice used in this study and maintained in this laboratory are C3H/He, BALB/c, C57BL/6 (B6), C57BL/10 (B10), B10D2, BlOBr, B1OA, B10A (2R), and B1OA (5R).
Cell culture. Mouse L cells were grown in Eagle minimum essential medium (MEM) supplemented with 10o bovine serum, 10%o tryptose phosphate t Present address: Department of Measles Virus, National Institute of Health, Musashi-Murayama, Tokyo 190-12, Japan.
broth, and antibiotics. The maintenance medium contained no bovine serum supplement. Various mouse embryo fibroblast cells (MEF) used were prepared by the method described previously (7) . The culture medium for MEF and mouse spleen cells was MEM supplemented with 10o fetal calf serum.
Immune interferon production system. The immune interferon production system used in this study was the allogeneic stimulation system. Various strains of mice were intraperitoneally injected with 4 x 106 MEF cells obtained from various strains of mice. Seven days after immunization, spleen cells were obtained, and 107 of the sensitized spleen cells were cocultured with MEF monolayers for 24 h. Subsequently, culture fluid was assayed for interferon.
Interferon titration. Interferon was assayed by the cytopathic effect inhibition microassay method with L cells and vesicular stomatitis virus as the challenge virus (8) . The highest dilution of the titrated sample causing at least 50%o protection was considered as the endpoint. One interferon unit in our laboratory is equivalent to 2.7 reference research units of mouse interferon reference preparation, NIH catalog number G002-904-511.
Mouse spleen cell suspension. Whole spleens were aseptically removed and teased on steel mesh immersed in chilled MEM in a plastic dish. The cells passed through were then washed twice with MEM and suspended in MEM-109o fetal calf serum.
RESULTS
Interferon production in allogeneic system. 1). Since the M locus (Mls) of B6 differs from that of C3H/He and is identical with that of BALB/c, these findings indicated that a difference in the M locus did not cause interferon production.
In most experiments, unmixed control cultures did not elaborate interferon. In a small number of experiments, some interferon (although of low titer) was also found in supernatants of these controls, and such experiments were discarded.
Immune interferon production by spleen cells derived from various strains of mice stimulated with BALB/c-MEF or C3H/He-MEF. In the next experiment, various strains of mice were inoculated intraperitoneally with BALB/c-MEF, and 7 days later the sensitized spleen cells obtained from these mice were cocultivated for 24 h with the antigenic MEF. Interferon activity of the culture fluids was assayed. Interferon activity was detected in the culture fluid of the combinations BALB/c--C3H/He, BALB/c--B6, BALB/ c--B10, BALB/c--B1OBr, BALB/c--BlOA (2R), which differ in the H-2K and H-2D regions ( Table 2 ). In the BALB/c-+B1OA and BALB/ c-.BlOA (5R) combinations, the effector and the antigenic cells differ in the H-2K region, but are identical for the H-2D region. Interferon production was also observed in these combinations ( Table 2 ). On the other hand, the combinations BALB/c-B1OD2 are different in the non-H-2 regions, but are identical in the H-2. There was no interferon production in this combination (Table 2 ). Subsequently, the combinations C3H/ He--various strains of mice were investigated ( Table 3 ). The combination C3H/He-B1OA (2R), having the H-2D region difference, resulted in interferon production. In the C3H/ He-*BlOBr combination, which differs in the non-H-2 regions, including the M locus, there was no interferon production. It could be concluded from these findings that an incompatibility at the H-2K or H-2D region alone is sufficient to cause interferon production. No production of interferon, however, was observed in the combinations having the non-H-2 region differences, including the M locus.
Immune interferon production by sensitized spleen cells cocultivated with MEF cells obtained from various strains of mice. BALB/c, B1OA (2R), and B1OA (5R) mice were stimulated with C3H/He-MEF, and 7 days later the sensitized spleen cells were cocultured with MEF derived from various strains of mice. When C3H/Heprimed BALB/c or B1OA (5R) spleen cells were cocultured with C3H/He-MEF or B1OA-MEF Table 6 ). The non-H-2 background of the B6 strain was very similar to that of the B10 strain. In some combinations between B6 and B10 recombinant mice, interferon production could not be detected. The experimental results using these combinations are summarized in Table 7 . Interferon production was seen, for the most part, in strain combinations with a difference between H-2k and H-2b and with a difference between H-2k and H-2d. On the other hand, there was no production of interferon in the strain combination having a difference between H-2" and H-2d.
Failure of IIPC induction with a difference between H-2b and H-2d. In the strain combinations which have a difference between H-2b and H-2d and are very similar for non-H-2 regions, 
a Primary and secondary antigen (MEF). b Recipient mouse.
interferon production was not observed. In the next experiment, we studied whether a difference between H-2b and H-2d could induce IIPC in vivo and whether IIPC induced by the difference could recognize the antigenic cells in vitro.
When BALB/c-primed B6 spleen cells were cocultured with BALB/c or B1OD2-MEF, interferon production was observed in both systems ( on production and that no interferon production is observed in the combinations between strains of mice that differ in the non-H-2 regions, including the M locus. Since Ia antigens were not expressed in the MEF, it seemed that it was not necessary to consider the participation of Ir regions in immune interferon production in our system. This conclusion agrees with that obtained in mixed lymphocyte reactions. Kirchner et al. (6) have found a high level of interferon in the supernatant of mixed lymphocyte reactions between spleen cells of mice of different H-2 types. Interferon production was seen in the strain combinations that differed only in the K or D region of the H-2 complex. There was no production of interferon in the strain combinations differing in the M locus or in the Ir regions of the H-2 complex. In our system, IIPC induced by a difference in the H-2K region or the H-2D region recognized the specificities controlled by the H-2K region or the H-2D region, respectively; that is, cross-reactions between the two regions were not observed. In the combinations between mouse strains in which the non-H-2 regions were identical or very similar to each other, the difference between H-2d and H-2b did not cause interferon production, although a difference between H-2d and H-2k resulted in interferon production. Interferon production was also seen in the strain combinations that had a difference between H-2k and H-2b, although there were two exceptional combinations, B1OA (2R)-}B6 and B1OA-+B6. One on August 14, 2017 by guest http://iai.asm.org/ Downloaded from H-2b did not cause interferon production, two mechanisms were considered: (i) IIPC were not induced in vivo and (ii) the IIPC induced could not recognize the antigenic cells. BlOD2-primed B6 spleen cells could not produce interferon when cocultured with B1OD2-or BALB/c-MEF, whereas BALB/c-primed B6 spleen cells could recognize B1OD2-MEF and produce interferon. It could be considered from these findings that IIPC were not induced in BlOD2-primed B6 spleen cells and that if IIPC were properly induced in B6 spleen cells, the IIPC could recognize H-2d MEF (B1OD2) and produced interferon. Thus, a difference between H-2d and H-2b in the combinations where non-H-2 regions were identical or very similar is a sufficient target for immune interferon production.
Recently, immune interferon was found to play an important role in the generation of cytotoxic T cells (2) . In our systems, we could examine separately the afferent phase, the induction of IIPC; and the efferent phase, immune interferon production. Using our system, we plan to investigate the relationship between immune interferon and other immunological phenomena.
